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Fig. 1 Schematic diagram of series neutral resistor to
restrain DC ground current
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Fig. 2 Schematic diagram of lightning break-in wave
through transformer neutral point
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Fig.3 Schematic diagram of calculation
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Table 1 Over-voltages at bus bar and neutral point of
Chuncheng substation while single phase failure
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Table 2 Comparison between the conditions with or
without series neutral resistor

o 2 H BEL Y 2o H T
BE 28 A1 1)
0Q 10 20 50
A A 1. 000 0.986 8 0.974 9 0.947 0
B 1. 000 1.016 6 1.033 1 1.080 1
CH 1. 000 0.995 9 0.991 4 0.973 6
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Table 3 Calculation results of over-voltage of
the switching open line
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Table 4 Calculation results of over-voltage of the single
phase and the three phase reclosing
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Applying Series Resistor to Restrain Power Transformer DC Biasing

ZHAO Jie', LI Xiaolin', LU Jinzhuang', ZENG Rong®, NIU Ben®
(1. CSG Technology Research Center, Guangzhou 510623, China; 2. Tsinghua University, Beijing 100084, China)

Abstract: The enormous ground return current caused by HVDC (high voltage direct current) system’s mono-pole ground

return operation mode will result in the main transformer DC biasing at the substations near the ground electrode, thus it has

disadvantageous effect on AC (alternative current) system. This paper introduces the measure by using a series neutral resistor

to restrain the DC ground current into the transformer. Also, the effects of the application on restraining the neutral current,

AC system over-voltage and relay protection are analyzed and checked out. The measure is then proved effective to restrain

power transformer DC biasing with analysis result.

Key words: HVDC transmission; DC biasing; series neutral resistor; over-voltage; relay protection





